Introduction.
The measurement of the number of muscle fibres in the ocular muscles has been heretofore attempted by few scholars. We know E. Bors (x926) counted the muscle fibres of the ocular muscles in an adult, And T. Kato (1938) also made a similar research in a new born baby, adult and in some other mammals. But the past researches dealt only with a few material and the counting of the muscle fibres of the ocular muscles in many individuals with wide age variation has not been carried out. The fact that the data on many individuals is greatly in need gave me this opporamity of making the present study. The thesis of this paper then presents the results of the counting of the muscle fibres in the ocular muscles on both sides of io Japanese fetuses, i.e. zo sides of the io bodies.
II.
Material and Methods.
The material of this study consists of the ocular muscles on both sides of 10 Japanese fetuses, as recorded in Table 1 . All the cadavers were in-jected with formol-alcohol over the whole body and preserved in io % formol fluid. The total ocular muscles were dissected out of the fetuses, dehydrated with increasing alcohol and embedded, in celloidin. The preparation of the section was made in the midst of the whole length of the muscle. The celloidin sections cut at lo-1 5 tc in thickness, in which the whole muscle fibres of the ocular muscle transversely appeared, were stained with hematoxylin and eosin.
The muscle fibres in such transverse sections were projected at 300 x enlargement upon a piece of paper, drawn and counted.
III.
Observations.
Case i. 7th fetal month, 3', E.N. 833 (Table 2 ). The number of the muscle fibres in the ocular muscles on the right side is the greatest in Rectus medialis, followed in order by Rectus lateralis, Rectus inferior, Rectus superior, being the least in Levator palpebrae superioris. The relative variation is 1-4.24, as seen in Table z . The order of the number of the muscle fibres in the left ocular muscles is not similar to that of the right. Thus the number of the fibres is the greatest in Rectus lateralis, followed in order by Rectus medialis, Rectus superior, Obliquus inferior, being the least in Obliquus superior. The relative variation of the number of fibres is here z.25, which is about three times larger than that of the right side. This clearly shows that the number of the fibres in the left muscles is more variable than that in the right. In the Table 2 -IS R = Number of fibres of the right muscles, L = Number of fibres of the left muscles .
When the number of fibres in the same named muscles on both sides is• balanced, it is found that the number is the greatest in Rectus medians, followed in order by Rectus lateralis, Rectus inferior and Rectus superior, being the least in Obliquus superior. The relative variation is 1-4. 44 .
If the percentage of the number of fibres of a right muscle to the gum of fibres of the corresponding muscles on both sides (right percentage) ( R R± x too) is calculated, the right percentage of Rectus superior and
Obliquus inferior is found to be lower' than 50.00% and that of the other five kinds of muscle higher than 5 o.00% ( Fig. 1) , i.e. the number of fibres of the two muscle pairs is on the left side higher than on the right, whereas it is otherwise in other five pairs.
To determine the ratio of the numerical difference of muscle fibres between two same named ocular muscles on both sides, I calculated the difference of the left and right percentage (R-+Lx ioo), which corresponds R to the percentage deviation of v. V e r s chuer. The difference is the greatest in Obliquus superior (68.76%), and the least in Rectus superior (3.14%), being 29.78% in average. Thus, it may be right in saying that the number of fibres of the same muscles on both sides is nearly the same in Rectus superior, but it is otherwise in Obliquus superior.
From the fact that the number of the fibres and its percentage are in average on the right side higher than on the left and that in 5 out of 7 muscle pairs the number of fibres is on the right side greater than on the left, it may be concluded that the number of fibres in this fetus is on the right side gpnerally greater than on the left.
Case 2. 7th fetal month, y, E.N. Ic.44 (Table 3) . The number of the muscle fibres in this case is much different according to muscles and sides of the body. The highest on the right side is found in Rectus lateralis and the lowest in Obliquus superior ; between these two lie Rectus medialis, Obliquus inferior, Rectus superior, Rectus inferior and Levator palpebae superioris. The relative variation is 1-4.29. In the left muscles, the number of the fibres is the highest in Rectus medialis, followed Table 3 . Number of the muscle fibres of the ocular muscles and comparison between the corresponding muscles on both sides in case 2.
in order by Rectus lateralis, Rectus inferior, being the lowest in Levator palpebrae superioris. The relative variation is 1-5.92, which is somewhat greater than that of the right side. According to average number of the muscle fibres in the right and left same named muscles the greater number appears in Rectus medialis, Rectus inferior and Rectus superior ; the number of fibres is the least in Obliquus superior. The relative variation is here 1-4.88.
The -right percentage of the number of fibres lies between 56.06% (Levator palpebrae superioris) and 37.58% (Rectus medialis), which corresponds to the average value of 46.43%. In Obliquus superior and Levator palpebrae superioris, the right percentage is higher than 5o.00% (Fig. z) . The average number of the fibres of the left muscles (10581) is somewhat greater than that of the right (8417). These findings clearly show that the muscle fibres of the left muscles are in average greater in number than that of the right and that the variation is in the left muscles somewhat more distinct than in the right.
The difference between the right and left percentage is the greatest in Rectus medialis (24.84%) and the least in Obliquus superior (1.22%), showing an average value of 10.95%. -The number of the fibres in the upper and lower oblique muscles is nearly the same on both sides, as clearly indicated by the difference in these muscles.
Case 3. 8th fetal month, (S, E.N. 969 (Table 4) . As recorded in Table 4 , the number of the fibres in an ocular muscle is different according to the sides of the body and the muscles. Among the right ocular muscles the number is the greatest in Rectus medialis, and the least in Levator palpebrae superioris. Between these two muscles lie Rectus inferior, Rectus lateralis, Obliquus superior etc., showing the relative variation of 1-3.69. Among the left muscles Rectus lateralis represents the greatest number of fibres, followed in order by Rectus medialis, Rectus inferior, Rectus superior and Obliquus superior, being the smallest in Obliquus inferior. The relative variation is 1-3.08; it is nearly the same on both sides.
The average value of the number of fibres in the same named muscles is the highest in Rectus medialis, followed in order by Rectus lateralis, Rectus inferior, Rectus superior, and the lowest in Levator palpebrae superioris.
The maximum, minimum and average value of the right percentage are each 60.47% (Obliquus inferior), 41.67% (Levator palpebrae superioris) and 51.18% (Fig. 3) . The Rectus superior, Rectus lateralis and Levator palpebrae superioris, i.e. 3 out of 7 muscle pairs, show the right percentage lower than 5o.00%. The average number of fibres of the seven muscles is on the right side (15994) somewhat greater than on the left (i5177). These findings clearly show that the right ocular muscles possess in general greater number of muscle fibres than the left, though it is of minor difference. The difference Of the right and left percentage is the greatest in Obliquus inferior (20.94%) and the least in Rectus superior (0.50%). In the latter, the number of the fibres on both sides is nearly the same, corresponding to an extremely small difference.
Case 4. 8th fetal month, 9, E.N. 1109 (Table 5 ). The number of fibres is also in this case different according to the sides of the body. The order on the right side is as follows : Rectus inferior, Rectus lateralis, Rectus medialis, Rectus superior, Obliquus inferior, Obliquus superior and Levator palpebrae superioris ; and on the left : Rectus inferior, Rectus superior, Rectus medialis, Rectus lateralis, Obliquus superior, Obliquus inferior and Levator palpebrae superioris. The relative variation is from i to 8.o on the right side, and from i to 5.81 on the left. The average number of fibres in the same named muscles on both sides is the highest in Rectus inferior, followed by Rectus lateralis, Rectus superior, Rectus 'medialis, being the lowest in Levator palpebrae superioris. The relative variation is 1-6.73.
The right percentage is the highest in Obliquus inferior and the lowest in Obliquus superior, presenting an average value of 49.26%. The right percentage is in Obliquus inferior, Rectus lateralis and Rectus medialis, i.e. in 3 out of 7 muscles, higher than 50.00% (Fig. 4) . As seen from the average number of fibres in each side and from the averaged right percentage, the number of the fibres of the right muscles is in average somewhat smaller than The difference between the right and left percentage is the greatest in Obliquus inferior (33.32%) and the lowest (1.76%) in Rectus inferior. As to the number of fibres, the degree of variation between the corresponding muscles on both sides is extremely low in Rectus inferior and Rectus medialis.
Case 5. 9th fetal month, es , E.N. 749 (Table 6 ). In the right ocular muscles, the muscle fibres are most abundant in Rectus medialis, followed in order by Rectus lateralis, Rectus inferior, Rectus superior and Obliquus superior. Levator palpebrae superioris possessesthe least number, and the average number is 24556. The relative variation of the number of fibres is 1-1z.44. This clearly shows that the number of the fibres of the Table 6 . Number of the muscle fibres of the ocular muscles and comparison between the corresponding muscles on both sides in case 5.
right muscles varies to a high degree. The left muscles possess the greatest number of fibres in Rectus inferior and the lowest in Levator palpebrae superioris ; between these two lie the Rectus medialis, Rectus lateralis, Obliquus inferior etc., showing an average value of 25050. This average is nearly the same as in the right muscles. The average number of fibres in the corresponding muscles on both sides is the greatest in Rectus medialis, followed in order by Rectus lateralis, Rectus inferior, Rectus superior, Obliquus inferior, and the least in Levator palpebrae superioris, showing the relative variation of 1-5.00.
In Rectus superior, Rectus medialis and Rectus lateralis is the right percentage greater than 50.00%; it is the highest (54.0o%) in the latter and the lowest (zi.5 3%) in Levator palpebrae superioris. The right muscles possess here in the majority, 4 out of 7 muscles, fewer muscle fibres than the left (Fig. 5) . The difference between the right and left percentage is in Levator palpebrae superioris markedly great (5 6.94%), and in 4 straight muscles and the upper oblique muscle very small ; the average value of the difference is 14.10%.
Case 6. 9th fetal month, cs, E.N. 552 (Table 7) . In this case the number of the muscle fibres also varies according to muscles and sides of the body. The greatest number of muscle fibres is found in Rectus lateralis on the right side and Rectus inferior on the left side, whereas the smallest number appears in Levator palpebrae superioris on the right side and in Obliquus superior on the left. Between these maximum and minimumlie on the right side Rectus superior, Rectus medialis, Rectus inferior and so on, and on the left side Rectus medialis, Rectus lateralis, Rectus superior etc., the average number being on the right side somewhat greater than on the left.-The relative variation of the number of fibres of the left Table 7 . Number of the muscle fibres of the ocular muscles and comparison between the corresponding muscles on both sides in case 6. muscles (1-5.85) is somewhat greater than that of the right (1-4.74).
The average number of the fibres in the same named muscles on both sides is the greatest in Rectus lateralis, followed in order by Rectus medialis, Rectus inferior, Rectus superior, and the least in Levator palpebrae superioris, showing the relative variation of 1-3.89.
The right percentage of the number of fibres is the highest in Obliquus superior and the lowest in Rectus inferior. In two muscles, i.e. Obliquus superior and Rectus lateralis, the right percentage is higher than 5 o.00% (Fig. 6 ). It is also apparent that the fibres of the left muscles are more abundant than that of the right. There -is a great difference between the right and left percentage in Obliquus superior, Rectus inferior and Rectus medialis, while the difference is slight in the upper and lateral straight muscles. From this it, is evident that as to the number of fibres the degree of the numerical difference between the same named muscles on both sides is in the three former muscles great and in the latter two muscles small. Case 7. loth fetal month, S, E.N. 1209 (Table 8) . The muscle fibres are on the-right side most numerous in Rectus inferior, followed in order by Rectus lateralis, Rectus medialis, Rectus superior and Obliquus superior ; they are the lowest in number in Levator palpebrae superioris, showing the relative variation from i to 7.5 3. In the left muscles, the number of fibres is the highest in Rectus lateralis, followed in order by Rectus inferior, Rectus tnedialis, Rectus superior and Obliquus inferior, being the lowest in Levator palpebrae superioris with the relative variation 1-9.5 3. It is apparent that the number of fibres of the left muscles varies more extensively than that of the right. Table 8 . Number Of the muscle fibres of the ocular muscles and comparison between the corresponding muscles on both sides in case 7.
When the number of fibres on both sides is brought on the middle measurement, it is found that the number is the greatest in Rectus lateralis, followed in order by Rectus inferior, Rectus medialis, Rectus superior and Obliquus inferior. It is the lowest in Levator palpebrae superioris ; the relative variation is i-8.z6.
The right percentage of the number of fibres is the greatest in Obliquus superior and the least in Obliquus inferior. In 6 out of 7 right muscles, with the exception of the latter, the percentage is higher than 5 0.00% (Fig. 7) , and the average number of fibres is much greater in the right muscles (15673) than in the left (12747). Thus it may be right to say that the right muscles generally consist of more numerous fibres than the left.
The difference of the right and left percentage is the greatest in Obliquus superior (56.08%) and the least in Rectus lateralis (0.36%). The average difference is 16.15%.
Case 8. loth fetal month, s , E.N. 966 (Table 9 ). The maximum number of fibres in the right muscles is 39909 (Rectus lateralis) and the minimum 6278 (Levator palpebrae superioris) , which in dicates the relative variation of 1-6.36. Between these two muscles lie the Rectus medialis, Rectus inferior, Obliquus inferior etc. The range of the size of the number of fibres in the left muscles is not in accordance with Table 9 . Number of the muscle fibres of the ocular muscles and comparison between the corresponding muscles on both sides in case 8.
x that in the right. Its order on the left side is : Obliquus inferior, Rectus lateralis, Rectus inferior, Rectus medialis, Rectus superior etc. The relative variation is here (I-4.1 1) smaller than that of the right. From this it is evident that the number of the muscle fibres on the left side is more uniform than on the right. The average value of the number of fibres in the corresponding muscles on both sides is the highest in Rectus lateralis, followed in order by Rectus medialis, Obliquus inferior Rectus inferior, etc., and the lowest in Levator palpebrae superioris, showing the relative variation of 1-4.60.
In four out of seven muscles, the right percentage is higher than 50.00% ; it is the highest in Rectus medialis and the lowest in Obliquus inferior (Fig. 8) . The difference of the right and left percentage is the greatest (20.06%) in Obliquus inferior, and the least (i.4z%) in Rectus inferior. The numerical difference of the muscle fibres between the corresponding muscles on both sides is of low degree in Rectus inferior.
Case 9. loth fetal month, ?, E.N. 774 (Table 10 ). The number of the muscle fibres in a muscle varies markedly according to the muscles and the side of the body. The highest number is found on the right side in Rectus medialis, followed by Rectus inferior, Rectus superior, Rectus lateralis and Obliquus superior. It is the smallest in Levator palpebrae superioris, showing the relative variation of 1-6.98. On the left side, the muscle fibres are most abundant in Rectus medialis, followed in order by Rectus superior, Obliquus inferior, Rectus inferior and Rectus lateralis, being the least in Levator palpebrae superioris. The relative variation is here 1-4.0o, which is smaller than that of the right. It is also apparent that as to the number of fibres the left muscles are more uniform than the right. The left muscles show the average number of 15931, being much larger than that of the right (12540). The average number of the muscle fibres in the corresponding muscles on both sides ranges as follows : Rectus medialis, Rectus superior, Rectus inferior, Obliquus inferior, Rectus lateralis, Obliquus superior and Levator palpebrae superioris.
The right percentage varies betw een 5 7.47% (Rectus lateralis) and zz.io% (Obliquus inferior), presenting the average value of 43.76%. The right percentage is only in Rectus lateralis greater than 5o.00% (Fig. 9) , indicating that the left muscles consist of more abundant muscle fibres than the right. The difference of the right and left percentage is extremely large (55.8o%) in Obliquus inferior, whereas it is extremely small (0.94%) in Rectus medialis Case xo. loth fetal month, E.N. 1193 (Table 1) The order of the number of fibres in the right muscles is as follows : Rectus medialis, Rectus lateralis, Rectus superior, Rectus inferior, Obliquus superior, Obliquus inferior and Levator palpebrae superioris, showing the relative variation of 1-4.63, while in the left muscles the relative variation of the number of fibres is 1-5.49. The order on the left side is as follows : Rectus lateralis, Rectus medialis, Rectus inferior, Obliquus inferior, Rectus superior, Obliquus superior and Levator palpebrae superioris. The average number of the fibres of the right muscles is greater than that of the left. Table x 1. Number of the muscle fibres of the -ocular muscles and comparison between the corresponding muscles on both sides in case io.
The average number of the fibres of the corresponding muscles on both , sides is the highest in Rectus medialis, followed in order by Rectus lateralis, Rectus inferior, Rectus superior and Obliquus inferior, being the smallest in Levator palpebrae superioris. The right percentage is the greatest in Obliquus superior, and the lowest in Obliquus inferior ; only the latter shows the lower right percentage than 50.00% (Fig. 0) . Thus, we have observed that the number of fibres on the right side is in general greater than on the left.
The difference of the right and left percentage varies between 38.08% (Obliquus superior) and 1.64% (Rectus lateralis), presenting the average value of 15.35%.
IV. Summary.
To sum up the findings of the above measurement, the following interesting results are obtained.
As represented in Table 12 , the number of the muscle fibres in an ocular muscle varies not only according to the muscles and sides of the body, but also corresponding to the individuals to which the muscles belong, although my materials are limited to fetuses in 7th to Toth month and the fibres of the ocular muscles show in general the tendency to increase with the age.
The examination of the 140 ocular muscles has revealed that the right Rectus lateralis of case 8 has the highest number of the muscle fibres (39909), whereas the left Obliquus superior of case i presents the lowest (1305), as recorded in Table iz . The proportion between the two extreme values is about 30: I.
The proportion between the maximum and minimum number of fibres (max./min.) on one side of the body is great and varies from 3.05 (left side of case 5) to 12.44 (right side of case 5), corresponding to the average value of 6.1o. The fact that this proportion namely the relative variation of the number of fibres is great, indicates that the number of the muscle fibres of one side of the fetuses varies to a high degree. The relative variation is different in each fetus and in two sides of the body of one and the same fetus, being sometimes greater on the right side and sometimes greater on the left. The relative variation on the left side of case I, 2, 6, 7 and 10 is greater than on the right, while it is otherwise in all other five cases. This fact clearly shows that the number of fibres in half of the cases varies on the left side more than on the right, whereas in the other half cases it is quite opposite. There is a slight variation of the number of fibres on the left side of case 3, 5 and 9 and on the right side of case 3, whereas a great variation is observed on the right side of case 4 and 5, and on the left side of case i and 7 (Table 12) . 
In this and the following tables
Rs =Rectus superior, Rm=Rect-us medialis, RI=Rectus lateralis, Ri =R ectus inferior Os=Obliquus superior, Oi=Obliquus inferior and Lps =Levator palpebrae superioris.
The average value of the number of fibres in same named muscles on zo sides of the io bodies, as represented in Table iz , is the highest in Rectus medialis, followed in order by Rectus lateralis, Rectus inferior, Rectus superior, Obliquus inferior and Obliquus superior ; it is in Levator palpebrae superioris the smallest. In Rectus superior, which lies in the middle of the above mentioned order of range, the average number (17393) is nearly the same as the average number of fibres (16926) in all examined muscles. Although there is a marked difference in number between the seven muscles on one side of the body and also between the same named muscles on both sides, the two same named muscles show with regard to the muscle fibres a somewhat high correlation between them. On the basis of the Table i z , I counted the correlation coefficient and bbtained r±mr.o .46±o.o69. When the number of muscle fibres is divided into the classes of various sizes with a class interval of 5000, and according to this division a correlation table on the number of-fibres of the corresponding muscles on both sides is prepared , the As already described and demonstrated in Table 14 , the order of the number of fibres in the ocular muscles on one side of the body is very different according to each fetus and each side of the body. Thus in 18 out of Although there is no fetus with the same order of number of fibres on both sides, it seems that the order number of the same named muscles on both sides shows a -high correlation between them. If with regard to the order number a correlation table is prepared, the Table 15 is obtained, from which I calculated the corxelation coefficient (r mr. o.78± 0.047). Thus it might be right to conclude that as to the order number the same named muscles on both sides show a much higher correlation than that which the muscles on both sides show with regard to the number of fibres. When the number of the order of the same named muscles on zo examined sides of the body is brought on the middle measurement, it is found that the...umber is in Rectus medians 2.0, Rectus lateralis 2.2, Rectus inferior 2.7, Rectus superior 3.8, Obliquus inferior 5.0, Obliquus superior 5.8 and Levator palpebrae superioris 6.8, as recorded in Table 14 . From this it can be concluded that according to the size of the number of fibres the order of muscles in the examined to fetuses is in average as follows, although each side of the body and each fetus show a different order : Rectus medialis, Rectus lateraiis, Rectus inferior, Rectus_ superior, Obliquus inferior, Obliquus superior and Levator palpebrae superioris. This order is quiet equal to that of the averaged number of fibres of the same named muscles on zo sides of the given fetuses (Table z) . These two orders which are in harmony with each other reveal that the muscle fibres appear generally more abundant in Rectus group than in Obliquus group, and the latter also shows a much greater number of fibres than the Levator palpebrae superioris. In the Rectus group, the muscle fibres are more abundant in the medial and lateral muscles than in the upper and lower muscles in average.
E. Bors (i926) made the similar measurement in an adult, and T. Kato (1938) in an adult and a new born baby with regard to the number of the muscle fibres in each ocular muscle. The findings on one side of the body of these authors, and the average number in my four fetuses in -loth fetal month (8 sides of the body) are represented in Table 16 . It is interesting to note that Table  16 .
*=In the original paper not reported . -" =Average number in four fetuses in loth fetal month (8 sides of the body). the B o r s's and K a t o's findings are in harmony with my findings in the fact that the muscle fibres in Rectus group are more abundant than in Obliquus group and the smallest number possesses the Levator muscle, although the order of the size of number in findings of each author is not always the sAme. Generally speaking, the number in my findings is smaller than that of K a t o, and greater than that of B or s. It seems that this numerical difference is probably based on the individual variation and has no relation with the difference of age.
In the same named muscles of one individual, there was found often a marked numerical difference of the muscle fibres.
To show the size of the number of fibres with percentage, I calculated the percentage of the number of fibres in a right muscle to the sum of the number of fibres R in the corresponding muscles on both sides 11 _4_ L x oo). The percentage of the number of fibres of the right muscles (right percentage) is the highest in Obliquus superior of case I (84.38%), and the lowest in Levator palpebrae superioris of case 5 (21.5 3%), as recorded in Table 17 . The right percentage higher than 5 o.00% show 6 muscles in case 7 and 10, 5 muscles in case I, 4 muscles in case 3 and 8, 3 muscles in case 4 and5, z muscles in case z and 6, andmuscle in case 9. From this observation it is clear that in 36 out of 7° examined muscle pairs the right muscles represent more abundant muscle fibres than the left. In case I, 3, 7, 8 and io the right percentage is in the majority of the 7 muscle pairs higher than 5 o.00 % (Table 17) .
The average value of the right percentage in one fetus is the highest (59.57%) in case 1, following in order by case 7, To, 3, 8, 4, 6, 2, 5 , and the lowest (43.76%) appears in case 9. In the first 5 cases , the average value is higher than 5 o.00%, as recorded in Table 17 .
The right percentage higher than 5 o.00% presents Rectus lateralis in 8 out of 10 fetuses, Rectus medialis and Obliquus superior in 7 fetuses , Rectus superior, Rectus inferior and Levator palpebrae superioris in 4 fetuses and Obliquus inferior in z fetuses. Thus in 3 out of 7 kinds of muscles the right percentage higher than 50.00% is found in the majority of the fetuses. The average value of the right percentage in each kind of muscles is the greatest (5 8.5 8%) in Obliquus superior, followed in order by Rectus lateralis, Rectus medialis, Rectus inferior, Rectus superior and Levator palpebrae superioris ; Obliquus inferior (44.63%) represents the least and in the three last kinds of muscle, the average value,is lower than 5 o.00%, as indicated in Table 17 .
The average value (M± m) of the right and left percentage in all examined muscles is each 5 o.6z±1.26% and 49.38+1.26%. There is no significant difference between the right and left averaged percentage, so that it may be said that between the right and left muscles no significant difference regarding the number of the muscle fibres is found. Endo (1939) in our institute has studied the volume of the parenchyma of testicle in Japanese children and reported as the percentage size of the volume 51.05 ± 0.80%* for the right parenchyma of testicle and 48.95 ±o.8o% for the left. He could not find a significant difference between the right and left percentage, in short, no significant difference between the volume the right and left parenchyma of testicle, though the arithemetic average of the right percentage, as in our study, was somewhat greater than that of the left.
The difference betweenthe rightand left percentage +L (R Lx loo),which shows the degree of the difference of the number of the muscle fibres between the same named right and left muscles, compared with the sum of the number of fibres in the two same named muscles, is represented in Table 18 . The difference varies from 0.36% (Rectus lateralis in case 7) to 68.76% (Obliquus superior in case 1). The difference below 10.00% show 5 muscle pairs in case 5, 4 muscle pairs in case 3, 3 muscle pairs in case 2, 4, 7 and 8, a muscle pairs in case 6, 9 and 10, and i muscle pair in case ; the difference is also in z8 out of 70 muscle pairs lower than io.00%. Presuming that in the muscle pair with a smaller difference than io.00% the number of fibres of the right and left muscles are closely related each other, it might be said that in 28 out of 7o muscle pairs the right and left number resemble each other, and that in case 3 and 5 the majority of 7 muscle pairs show no marked difference between the right and left number of fibres. The average value of the difference between the right and left per-* End o has made an error of calculation in Table 4 of his report , thus the average value for the right and left percentage and the difference between the two percentages must be revised as follows: 51.o5±o.8o%©, 48.95±0.8o% and 7.59±0.62%. centage in one fetus is the highest (29.78%) in case 1, and the lowest (9.99%) in case 3. The difference between the same named muscles on both sides is in average gieat in case 1, 6 and 9, whereas it is small in case, 2,, 3 and 8. The difference below io.00% shows Rectus superior in 8 out of Io fetuses , Rectus inferior in 6 fetuses, Obliquus superior in 5 , Rectus lateralis in 4,, Rectus medialis in 3, Obliquus inferior in z, and in Levator palpebrae superioris the difference lies in all fetuses over io.00%, as seen in Table 18 . -The average value of the difference between the right and left percentage is the highest (25.zo%) in Obliquus superior, followed in order by Obliquus inferior, Levator palpebrae superioris , Rectus medialis, Rectus inferior, Rectus superior, and it is the smallest (8.7o%) in Rectus lateralis . In the Rectus group, there is a smaller averaged difference than in the Obliquus group, what indicates that the number of fibres of the same named muscles on both sides are in the Rectus group in general more closely related than in the Obliquus group (Table i 8 ).
In the difference between the right and left percentage , as cited above, the degree of the difference of the number of fibres between the same named muscles on both sides is apparent , in relation to the sum of the number of fibres of the two muscles. The difference shows also , properly speaking, the d egree of similarity of the number of fibres between the two muscles of each muscle pair. The smaller this difference is , the greater is the degree of similarity of the number of fibres between the same named muscles on both sides .
The average value of this difference obtained in 70 examined muscle pairs is 15.6z ±i.85%. From this it may be concluded that, with regard to the muscle fibres, the degree of the numerical difference between two same named muscles on both sides comes in average to -15.62± 1.85% of the sum of the number of fibres of the two muscles, but from which it cannot be concluded that there is a significant difference of the number of fibres between the right and left muscles, because it concerns here only the absolute difference between the right and left percentage, and from this difference it becomes not clear which of the right and left number of fibres in each muscle pair is greater than the other. That there is seen a significant difference of the number of fibres between the same named muscles on b oth sides, is not opposite to the above mentioned fact that there is no significant numerical difference of muscle fibres between the right and left muscles. When the average value of the difference between the right and left percentage in the muscle pairs is calculated, in which the right percentage is higher than the left, it comes to 16.39±2.34%, while in the muscle pairs, in which the left percentage is greater than the right, it comes to 14.80+2.3z%. Between these two average values lies no significant difference, from which it is apperent that there is no significant numerical difference of muscle fibres between the right and left muscles. According to En d o, this difference between the right and left percentage in the parenchyma of testicle of the Japanese children is 7.59+0.62%* in average, corresponding to nearly the half of the foregoing average difference in the ocular muscles. It can be asserted that in average the degree of similarity of the number of fibres between the same named muscles on both sides is much smaller than that of the volume of the parenchyma of testicle on both sides.
Presuming that the average number of fibres in the same named muscles on both sides (R±L) represents the number of fibres in the concerning muscles in each fetus, and that the average value of the number of fibres in the same named muscles of the fetuses, which are of the same age and sex, represents the number of fibres of the corresponding muscles in the corresponding age and sex, thus the Table 19 is obtained.
To compare the number of fibres of the male fetuses with that of the female fetuses of the same age, I calculated the proportion of the number of fibres between the male and female fetuses of the same age (6/Y), as recorded in Table 20 . The proportion in the seventh month is only in out of 7 muscles, i.e. Obliquus inferior, smaller than T.00, while in the eighth * See the foot-note in page zzo . The nine months fetuses show in all muscles the higher proportion than Lao, and in the ten months fetuses in 3 out of 7 muscles, i.e. Rectus superior, Rectus medialis and Levator palpebrae superioris, the proportion lower than 1.00. The average proportion in each fetal month is in the eighth month smaller than Loo, and in the seventh, nineth and tenth month greater than Imo. The average value of the proportion in each kind of muscles lies only in Rectus superior below Lc° (Table zo) . From these findings , the conclusion may be drawn that in the studied fetuses the ocular muscles of the male fetuses in the majority of cases consist of more abundant muscle fibres than that of the female. But it must not be overlooked that among my materials the male fetuses were in general better nourished and developed than the female , as shown in Table 1 .
The number of the fibres in each fetal month , which is no other than the average value of the number of fibres in the male and female fetuses of the same age ± *), is represented in Table 21 . The table shows clearly z that the number of the fibres is in Rectus superior, Rectus medialis, Rectus lateralis and Levator palpebrae superioris in the seventh month the smallest and in the ninth month the greatest.
Obliquus superior and Obliquus inferior possess in the seventh month the lowest number of fibres, while the former shows in the eighth and the latter in the tenth tnonth the highest number. If the number of the fibres of the various muscles in the seven months fetuses is estimated provisionally as ioo, and if in each kind of muscles the number of the fibres in eighth to tenth month is compared with that in seventh month, the proportional size of the number of fibres in the eighth to tenth month fetuses is as represented in Table zz . From this table it is apparent that the muscle fibres of the ocular muscles in the examined fetal stage show the tendency to increase with the age, though the number of fibres is subject to somewhat higher individual variation, and its increase goes not always hand in hand with the age and in all muscles it is not the same. These findings will be summarized as follows : 1. The number of the muscle fibres in an ocular muscle varies markedly not only according to the muscles and the sides of the body, but also according to the fetuses to which the'muscles belong. The highest number of fibres in one muscle is 39909, and the lowest 1305.
z. The number of fibres varies markedly in each side of the body c f each fetus. The relative variation of the number of fibres is from 1-3.o5 to 1--iz.44 and in average 1-6.1o. , 3. Between the same named muscles on both sides, there is a somewhat high correlation with regard to the number of fibers, showing the correlation coefficient of 0.46±0.069.
4. The order of size of the number of fibres in the ocular muscles on each side of the body varies according to the sides of the body and the fetuses.
It is found that in 18 out of zo sides of the body the order is not the same. There is no fetus which shows the same order on both sides.
5. The number of muscle fibres is in general the highest in Rectus medialis, followed in order by Rectus lateralis, Rectus inferior, Rectus superior, Obliquus inferior and Obliquus superior, being the smallest in Levator palpebrae superioris, though the order of range, as cited above, is not always the same in each case. The number of fibres is, in other words, in the Rectus group greater than in the Obliquus group, which, in turn, possesses a greater number of fibres than. the Levator palpebrae superioris. 6. Between the same named muscles on both sides, there is with regard to the order number a high correlation, indicating the correlation coefficient of 0.78 ± 0.047 ; it is much greater than that which the corresponding muscles on both sides show with regard to the number of fibres.
7. The right percentage, i.e. the percentage size of the number of fibres in a right muscle to the sum of the number of fibres in the two corresponding muscles on both sides (L ioo), is in 36 out of 70 examined muscle pairs greater than 5o.00%. The average value of the right and left L kR+Lx ioo) percentage in all examined muscles is each5o.6z±i.z6°/and 0 49.38±1.26%. There is also no significant difference between the right and left averaged percentage ; from this it may be said that with regard to the number of the muscle fibres the right and left muscles show no significant difference between them. 8. The difference between the right and left percentage, which shows the percentage degree of the difference between the number of fibres in the same named muscles on both sides, referring to the sum of the number of fibres in the two corresponding muscles on both sides, varies from 0.36% to 68.76%. In z8 out of 70 muscle pairs the difference lies below io.00%, thus it may be right to assert that in these muscle pairs the number of fibres of muscles on both sides are in close relation with each other. In the Rectus group, the number of fibres on both sides are in general more closely related than in the Obliquus group.
9. The average value of this difference in the 70 examined muscle pairs is 15 .6z ± 1.85 %. It is therefore right to declare that with regard to the muscle fibres the degree of the numerical difference between the same named muscles on both sides comes in average to .15 .6z ± 1.85% of the sum of the number of fibres in the two corresponding muscles. Because this difference concerns only with the absolute difference between the right and left percentage, from this difference it becomes not clear which of the right and left number of fibres in each muscle pair is greater than the other. The fact, that there is a significant difference of number of fibres between the corresponding muscles on both sides, is not in opposition to the above mentioned fact that no significant numerical difference of muscle fibres is found between the right and left muscles.
Do. In the examined fetuses, the ocular muscles of the male fetuses, in the majority of the cases, consist of more abundant muscle fibres than the female, though it must not be overlooked that among my materials the male fetuses were in general better nourished and developed than the female.
I I. The muscle fibres of the ocular muscles in the examined fetal stages show the tendency to increase with the age. I wish to acknowledge my indebtedness to Prof. Dr. S. M o c hi z u k i for suggesting this study. I am also grateful to Assistent-Prof.
Dr. S. Kato for his kind guidance to this investigation.
The literature cited therein will appear in the last report of this investigation.
